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ABSTRACT : Reproductive cycle of the small abalone, Haliotis diversicolor aquatilis which collected from Seong-san
coastal waters, Jeju, Korea were investigated monthly from May 2006 to April 2007 using histological methods. The gonad
index (GI) of male and female reached a peak in June (70.72+5.20) and July (55.38+11.73). Subsequently, GI decreased
in September (Male, 21.27+2.91; Female, 27.7544.76) and increased again in October (Male, 48.49+8.39; Female,
51.36+7.47), respectively. After that, GI gradually decreased. In March 2007, GI was reached the minimum (Male,
8.46+0.57; Female, 9.69+0.88). The reproductive cycle of female and male could be divided into six successive stages ;
In female, multiplication (February and May), growing (February to May), mature (April to July), partial spawning (May
to November), degenerating (October to December) and recovery (September to October and December to February) stage.
In male, multiplication (February and May), growing (March to May), mature (April to July), spawning (June to November),
degenerating (November to February) and recovery (September to February) stage. The yellowish granular cells have been
observed more in multiplication, growing, degenerating, and recovery stage than mature and partial spawning stage. The
results of GI and histological observations of the gonads suggested that this species could be presumed as multi- spawning
characteristics more two times in spawning seasons.
Key words : Small abalone, Haliotis diversicolor aquatilis, Gonad index, Reproductive cycle, Jeju coastal waters
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Fig. 2. Schematic drawing on center point of gonad, H. diversicolor. (Method by Young and DeMartini, 1970) and histological internal

structure showing cross section of conical appendage including gonad and hepatopancreas organ. G, goand area; H,
hepatopancreas area.
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Table 1. Criteria used to assesment of reproductive cycle according to gonadal development of female in H. diversicolor

Morphological characteristics of gonad according to reproductive cycle

Stage Morphological several
shapes of germinal epithelium

Germ development stage

Yellowish granular Yellowish granular

cells existing in cells and meshencymal

germinal epithelium  cells in lumen of gonad

cuboidal oogonia (size: 8 pm),

Muliplication squamous gml ?plﬂtleh.al c.ells. mostly tubular and a few i i
a few sexual indiscrimination bending process shapes
individuals.
perinucleolar oocytes (size: .
. tl f&
. 5~10 um) and oil droplet stage mostly bending and a few
Growing tubular process shapes + +
oocytes (stalk shape)
(size: 50~70 pm) P
primary (size: 120~150 pm)
Mature and secondary (size: 150~170 mostly long process shapes 4 N
um) yolk globule stage oocytes (sac shape)
with jelly coat
. . maturing oocytes with jelly coat. long process shapes
Partial . : . ++ +
artial spawning jelly coat with bending shapes (sac shape)
Degenerating mostly immature oocytes and a long process and . .
few mature oocytes tubular shapes
a few oogonia and oil droplet
oocytes. slender tubular
Recovery M . + +
a few sexual indiscrimination circular shapes
individuals

++, abundant; +, intermediate; +, a few or none.
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Table 2. Criteria used to assesment of reproductive cycle according to gonadal development of male in H. diversicolor

Morphological characteristics of gonad according to reproductive cycle

Stage Morphological several shapes Yellovmsh granglar Yellowish granular
Germ development stage . o cells existing in  cells and meshencymal
of germinal epithelium . o .
germinal epithelium cells in lumen of gonad
mostly cuboidal spermatogonia
Multiplication (size: 2511m) o mostl){ tubular and a few - —
a few sexual indiscrimination bending process shapes
individuals
. mostly spermatogonia and mostly bending and a few
Growing spermatocytes tubular process shapes * *
(pseudostratified arrangement) P P
mostly spermatids and
spermatozoa. mostly long process and
Mature a few spermatogonia and y long p + +
a few short processs shapes
spermatocytes
(pseudostratified arrangement)
mostly spermatids and
spermatozoa. a few mostly long process and
Spawning spermatogonia and y ‘ong p ++ +
a few short process shapes
spermatocytes
(pseudostratified arrangement)
remanent spermatozoa and
loosen spermatids.
. spermatogonia and short process and 4 4
Degenerating spermatocytes tubular shapes
collapsed pseudostratified
arrangement
a few remanent spermatozoa,
Recovery spermatids and_ sperrr_)atf)goma. slender tubular shapes ++ ++
a few sexual indiscrimination
individuals
++, abundant; +, intermediate; +, a few or none.
Male 299l ¢ 7o) PSR Fig 3).

Femak_a

Fig. 3. Anatomical external and histological intemal structure
of conical appendage in H. diversicolor. O, ovary; Sm,
Shell muscle; T, testis.
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Fig. 6. Photographs of various testicular development stages in
H. diversicolor. A, multiplication stage; B, growing stage;
C, mature stage; D, spawning stage; E, degeneration stage;
F, recovery stage. Ge, germinal epithelium; Rs, remnant
spermatozoa; Sc, spermatocytes; Sg, spermatogonia; St,
spermatids; Sz, spematozoa; Yg, yellowish granular cells.
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